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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To brighten both of the display using 
external light and the display using the light from a light source. 
SOLUTION: A reflection plate 1 9 for reflecting incident light at a 
high reflectance is provided behind a rear side polarizing plate 1 8b 
arranged on the rear side of a liquid crystal cell 10, and a light 
transmission plate 20 respectively emitting the incident light from 
the front surface and the incident light from an end surface to the 
rear surface to be made incident on the liquid crystal cell 10, and 
emitting emission light from the liquid crystal cell 10 made incident 
on the rear to the front is arranged on the front of the liquid crystal 
cell 10, and a liquid source 30 is opposed to the end surface of this 
light emission plate 20. Further, a front side polarizing plate 1 8a is 
arranged on the front side of the light emission plate 20, and a 
reflective display is performed even when the external light is used, 
and even when the light from the light source is used. 
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1S£ :* Aft— *MM»ttA :ftAtitf tt*&ttftft?rftA±tt«Ett&ttffl&4fc . *J/t1&— »tt 
WWtg$'Jffc«^£ftirSAj§& ,$#%AattXt?iVft«¥AB«%MffiftK^B>JHttMraSA^rSSA^. 
W«ii»S*««fl9tir».ir5fe5!»«*««f»*l«JKlia*ffi3E«ltta«t. ^iliESWa-M^iatf TW%£ 

An investigation on voltage dependence. of the refractive index of liquid crystal 

Lou Xiaoxiao Chen Jiabi Cao Junging Ji Jianhua Liu Tinyu Shen Jianqi Zhuang Songlin 
( University of Shanghai for Science and Technology .Shanghai 200093) 
Abstract :One of the most important properties of liquid crystals is that their refractive index could be changed by applying a relatively 
low potential across them .Using this property , it is possible to make a 'variable focus liquid crystal lens which may be very useful for old 
people who have to wear double focus glasses or more than two pairs of glasses because presbyopia .In order to develop this kind of variable 
focus lens .the continuous change of the refractive index of liquid crystal by the voltage applied to the crystal should be investigated . The re- 
sults of investigation for some liquid crystals are presented in this paper . 
Key words :liquid crystals .refractive index .measurement . 
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